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whole-number factors are possible. US 4,792,145 describes how frequency scaling is 
obtained by multiplying each Fourier spectral component by a factor. The original 
relationship between frequency components is retained, and it is purported that the 
audibility is improved. Similarly, the time may be scaled. 

All of the above solutions have severe limitations, either because of an increase in 
non-linear distortion and noise, or because the factor for stretching can only be 
whole-numbered. 

It has been proposed to use an algorithm based on Matching Pursuit, such as in Xuan 
Zhang et al. "Time-Frequency scaling transformation of the phonocardiogram based 
on the matching pursuit method", IEEE Trans. Biom. Eng. Vol. 45, No. 8, pp. 972- 
979 in view o/Xuan Zhang et al. "Analysis-synthesis of the phonocardiogram based 
on the matching pursuit method", idem pp. 962-971 (August 1998). However, this 
procedure is an iterative algorithm that relies on the modulation of the signal as a 
sum of functions selected from a library of functions that has to be searched several 
times for each signal segment. It is hence a very time-consuming procedure, and in 
practice the control over the individual phases of the segments required for the 
stability of the scaled signal is questionnable. 

According to the invention, these disadvantages may be avoided by synthesizing a 
"clean" signal consisting of a sum of sinusoids and to perform a transformation on 
these sinusoids in order that the relative amplitudes are maintained while the 
frequency range or time axis are changed in a continuous range of scales. In a further 
refinement of this method, the scale may be linked to other phenomena by means of 
an auto-scale function. 

An embodiment is particular in that that the signals are converted on a running basis 
to a sinusoidal model representation, that a time and/or frequency axis scaling is 
defined and used to control the amplitudes and phases of the sinusoids, which are 
subsequently added to create atime and/or frequency scaled representation of the 
phonocardiography signal. The basis of the invention is the method in which a 
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correct amplitude and phase adjustment of the contributing sine generators is 
obtained. 

An advantageous embodiment of the invention is particular in that it comprises the 
5 steps of obtaining the frequency content of the signal by applying a Short Time 
Fourier Transform with overlapping segments, a Discrete Fourier Transform being 
performed on each segment, performing a frequency peak search on each segment by 
consecutive removal of the spectral components having the highest energy content, 
identifying each peak by its frequency value repeating the peak search, until a 
10 maximum number of peaks have been identified or until the energy content of the 
last peak is below a preset minimum, establishing a segment-by-segment map of 
spectral peaks, said peaks forming a track over time, optionally subjecting the 
*^ frequency values of the spectral peaks to a multiplication, defining a synthesis frame 



AMENDED SHEET 



